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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method by which a multilayered 

ceramic wiring board which can increase the wiring density, can prevent 
the continuity between via holes near the junction of a flip chip, can 
make the boring diameter of a solid wiring layer for power 
supply/grounding smaller, and can secure the continuity between via 
holes even when stacking slippage occurs, can be manufactured at a low 
cost. 

SOLUTION: In a method for manufacturing a multilayered ceramic wiring 
board by laminating green sheets upon another, via holes 4A and 4C are 
formed by forming through holes through a laminated body formed by 
laminating two or more green sheets upon another and filling up the 
through holes with conductor paste. Lands 5A and 5C formed around the 
via holes 4A and 4C by screen printing only exist at the ends of the via 



holes 4A and 4C, and the land between layers Al and A2 disappears. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture approach of the multilayer ceramic wiring 
board characterized by forming by formation of the through hole which 
penetrates the layered product obtained after the laminating of the 
green sheet more than two-layer [ that ] in some beer [ at least ] which 
penetrates more than two-layer in manufacture of the multilayer ceramic 



wiring board by the green sheet laminated layers method, and restoration 
of the conductive paste to this through hole, 

[Translation done. ] 
^ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the manufacture 
approach of the multilayer ceramic wiring board which can make a wiring 
consistency high of having been suitable for the substrate of the high 
density (Multi Chip Module) many-items child ceramic package of PGA (Pin 
Grid Array) and BGA (Ball GridArray) which are used for loading of the 
high-speed logic LSI etc., LGA (Land Grid Array), MCM, etc., in more 
detail about the manufacture approach of a multilayer ceramic wiring 
board. 
[0002] 

[Description of the Prior Art] In recent years, high integration of IC 
progresses and 1000 or more things have also appeared [ the number of 
external terminals of IC ] by the high-speed logic LSI. Since detailed- 
ization of IC manufacture process is also progressing to coincidence, 
compared with increase of the number of external terminals of IC, 
increase of the dimension of IC is loose. Therefore, pitch of the 
external terminal of IC (spacing) It is narrow. 

[0003] As a high density many-items child package corresponding to this 
IC trend, the ceramic package which carried LSI in the multilayer 
ceramic wiring board is conventionally used abundantly. Especially, a 
ceramic package called PGA, BGA, and LGA which formed the terminal of 
the configuration of the pin for connection, a ball, or a pad in the 
rear-face side (the loading side and the opposite side of IC chip) of a 



substrate, and MCM which carried two or more IC chips in one substrate 
are advantageous to the formation of a high density many-items child. 
Moreover, the flip-chip-bonding method which connects with the solder 
ball suitable for high density many-items child-ization has come to be 
widely adopted instead of the conventional wirebonding also about 
loading of IC chip to a ceramic substrate. 

[0004] Although there are thick-film multilayer print processes and a 
green sheet laminated layers method in the manufacture approach of a 
multilayer ceramic wiring board as everyone knows, even if it 
multilayers, the green sheet laminated layers method with few gaps of a 
circuit pattern is in use by current [ to which multilayering 
progressed ]. 

[0005] It is a through hole to the ceramic green sheet which has 
plasticity by un-calcinating containing a binder with a green sheet 
laminated layers method, (beer hole) After forming by the technique of 
punch etc. , screen-stenciling conductive paste and forming restoration 
of a through hole, and the circuit pattern on a green sheet, baking of a 
green sheet and conductive paste is performed to coincidence by carrying 
out a laminating and calcinating the obtained layered product by 
carrying out thermocompression bonding of the green sheet in piles. The 
conductive paste with which the through hole was filled up is a flow way 
which connects between wiring layers up and down after baking, (namely, 
beer) It becomes. 
[0006] 

[Problem (s) to be Solved by the Invention] A green sheet laminated 
layers method is already used over many years, and serves as a technique 
which matured. It is difficult to deal with detailed-ization beyond this 
on the other hand, unless a process is changed since the technique has 
arrived at the region of completion. Since it is thought that increase 
of the number of external terminals continues to progress by progress of 
the ultra-fine processing technology of IC, by the wiring consistency of 
the conventional multilayer ceramic wiring board, it is expected someday 
that correspondence becomes impossible. 

[0007] The factor which checks the densif ication of wiring of a 
multilayer ceramic wiring board is in the land formed in the perimeter 
of beer as pointed out also to JP, 4-15991, A. Since this land makes the 
hole of the mask used for screen-stencil larger than the diameter of a 
through hole in consideration of positioning accuracy, printing nature, 
etc. of a mask in case it screen-stencils and fills up the through hole 
of a green sheet with conductive paste, it is made inevitably around a 
through hole. If the hole of a mask is not larger than a through hole, 



conductive paste will no longer be completely filled up with a location 
gap of a mask into a through hole, and it will become the cause of 
failures, such as an open circuit. 

[0008] Drawing 1 (A) And (B) It is the explanatory view showing 
typically the land around [ beer ] the conventional multilayer ceramic 
wiring board, and is drawing 1 (A). About the top view of the wiring 
layer between layers between the 1st layer of drawing, and the 2nd layer, 
it is drawing 1 (B). Drawing of longitudinal section passing through a 
beer core is shown, respectively. In order to fill up conductive paste 
into the through hole of each green sheet in front of a laminating with 
screen-stencil, it is drawing 1 R> 1 (B). A land is formed in the 
perimeter of beer between every layer so that it may be shown. 
[0009] The land formed in the perimeter of beer on the rear face of a 
substrate in the ceramic package which prepared the terminal for 
external connection in the rear-face side of substrates, such as PGA, 
BGA, and LGA, although this land is inevitably formed with screen- 
stencil of conductive paste is a terminal by the side of a rear face, (a 
pin, a solder ball, or solder pad) It is indispensable to connection. 
Also inside a substrate, the land of a beer end is required to ensure 
connection with inner layer wiring connected to this beer. Moreover, if 
a land exists in the perimeter of beer between the layers of the pars 
intermedia of beer, also when a laminating gap occurs in a green sheet, 
the flow of beer can be certainly secured between layers. Therefore, it 
has been conventionally thought among all layers that the land of the 
perimeter of beer is required. 

[0010] However, a wiring consistency is restricted for this land, the 
example shown in drawing 1 — beer diameter 100 mum and wiring width of 
face 100 mum and land diameter 200 mum (radial land width of 50 
micrometers) a conductor — the minimum path clearance of a between — 
100 It is set as mum. In this case, the path clearance during wiring is 
200. It is set to mum and is the pitch of wiring or beer, (distance of a 
center to center) 300 It is set to mum. a conductor — the minimum path 
clearance of a between — 100 if it is set as mum — a wiring pitch — 
300 It cannot be made smaller than mum. A wiring pitch is 250 even if it 
makes this pitch small with 50 micrometers. It becomes more than mum. 
[0011] It may become [ as shown in drawing 1 , ] trouble when a land is 
formed in the perimeter of beer between each class as a problem 
different from a wiring consistency, and carrying out flip chip bonding 
of the IC chip to a substrate. 

[0012] drawing 2 (A) And (B) Front-face side of the substrate by which 
flip chip bonding was carried out to the LSI chip (flip-chip-bonding 



section) the explanatory view showing near typically — it is — drawing 
2 (A) the 1st by the side of a substrate front face — layer Al and the 
2nd — the top view between the layers of layer A2 — drawing 2 (B) 
Drawing of longitudinal section passing through a beer core is shown, 
respectively. Pitch of the solder ball 3 in the case of carrying out 
flip chip bonding of LSI chip 2 (distance of the center to center of a 
contiguity solder ball) When the number of external terminals becomes 
1000 or more pieces, it is 200-300. Usually it becomes small with mum. 
Temporarily, the pitch of this solder ball is 200. Supposing it is mum, 
land 5A formed in the perimeter of beer 4A, 4B, and 4C between layers 
(the 1st layer by the side of the front face by which flip chip bonding 
is carried out, and the 2nd layer), 5B, and 5C It is the beer diameter 
100 like drawing 1 . mum and land diameter 200 Since adjoining lands 
contact and beer flows as it indicates drawing 2 that it is mum, wiring 
forming becomes impossible. 

[0013] Moreover, even if wiring is possible, it is also considered that 
the land formed in the perimeter of beer between each class has a bad 
influence on the electrical characteristics of a substrate. For example, 
it is the solid wiring layer which functions on a multilayer- 
interconnection substrate as the voltage plane and ground layer of a 
proper which are generally prepared in the rear-face close-attendants 
side of a substrate. 

[0014] Drawing 3 (A) And (B) Rear-face side of the substrate of a BGA 

package (connection side with the solder ball 7 which is an external 
terminal) It is between the layers of Bl and 2nd layer B-2 the 1st layer 
from the nearby longitudinal section and under a substrate, (or 2nd 
layer B-2 and the 3rd layer between the layers of B3) It is the 
explanatory view showing a flat surface typically, respectively, the 
example of illustration — the diameter of beer 4A and 4B — 200 the 
diameter of mum, land 5A, and 5B — 400 the diameter of mum, land 6A, 
and 6B — 600 mum — it is — the pitch of beer — 1mm (1000 
micrometers) it is . 

[0015] Between the layers inside the substrate by the side of a rear 
face, a ground layer 8 is formed between Bl and 2nd layer B-2, and the 
1st layer of the 3rd layer of a voltage plane 9 is formed among B3 with 
2nd layer B-2. although a ground layer 8 and a voltage plane 9 are all 
solid wiring layers — drawing 3 (B) Other conductors which exist 
between the same layers as the hatch-way section shows (in this case, 
land 5A, 5B) it does not contact — as — width of face 100 path 
clearance lOA of mum and lOB are made between land 5A and 5B — as — 
solid wiring layers 8 and 9 circular — ^^^^^^ — him — 



[0016] Since the land is formed in the perimeter of beer between each 
class, the diameter without [ of a solid wiring layer ] ^^^^ is 600. 
Becoming large with mum, the width of face of the solid wiring layer 8 
and the narrowest part of 9 is 400. It becomes small with mum. Therefore, 
a solid wiring layer becomes near reticulated, and as a result of 
restricting the current path which flows the part which narrowed, the 
inductance of a solid wiring layer increases, and the increase of a 
power-source noise leading to IC malfunction takes place. 
[0017] With an approach given in JP, 4-15991, A, it is the through hole of 
a green sheet by screen-stencil about the conductive paste from the 
support film of a green sheet, (beer hole) The land formed on this film 
is also removed from a green sheet together with a film by being filled 
up and exfoliating a support film after desiccation of filled conductive 
paste. The green sheet with which it filled up with conductive paste in 
the through hole by that cause, without forming a land is obtained. 
Since the multilayer ceramic wiring board which carried out the 
laminating of this green sheet, calcinated, and was obtained does not 
have a land in the perimeter of beer, it can raise a wiring consistency. 
[0018] However, the expensive and special film with which contraction 
cannot break out easily due to the drying temperature of conductive 
paste as a support film of a green sheet needs to be used for this 
approach. Usually, in the polyester film used, the dependability of beer 
connection is not acquired by the heat shrink. Therefore, the 
manufacturing cost of a green sheet becomes very high. Moreover, since 
it is filled up with conductive paste from a support film side and 
another support film which puts the green sheet which made it up and 
down reversed at the time of screen-stencil, and reversed the green 
sheet at it is needed, a manufacturing cost increases also at this point. 
As another trouble, if there is no land in the perimeter of beer, when a 
laminating gap of a green sheet occurs, a gap cannot be absorbed, but 
the defective continuity of beer will become easy to happen. Moreover, 
in a beer end and substrate rear-face side, since the land of the 
perimeter of beer is required to secure the dependability of electrical 
installation, it is necessary to form a land by screen-stencil of 
conductive paste independently. 

[0019] This invention offers the manufacture approach of a multilayer 
ceramic wiring board that the trouble of the conventional technique 
explained above was canceled. A wiring consistency can be increased and 
the flow between the beer near the flip-chip-bonding section can 
specifically be prevented. ^^^^ omission of the solid wiring layer a 
power source / for touch-down is made small, and a current path is 



enlarged, (therefore) The inductance is reduced. It is the technical 
problem of this invention to offer the approach of manufacturing the 
multilayer ceramic wiring board which can secure the flow of beer even 
if things are made and a laminating gap occurs, without increasing a 
manufacturing cost remarkably. 
[0020] 

[Means for Solving the Problem] As mentioned above, when a land is in 
the perimeter of beer, however it may make other parts detailed, there 

is a limitation in increase of a wiring consistency. Moreover, the evil 
in which wiring becomes impossible especially near the flip-chip-bonding 
section, or the inductance of a solid wiring layer becomes large by this 
land is also produced. Although these problems are solvable if it 
carries out like the publication to JP, 4-15991, A and a land is removed, 
a manufacturing cost increases remarkably and the problem of the 
defective continuity of the beer at the time of a laminating gap newly 
comes out. 

[0021] According to this invention, cotton is to two or more layers, 
(perpendicularly) About the beer to penetrate, all of these troubles are 
solvable by forming a through hole, after carrying out the laminating of 
the green sheet, and being filled up with conductive paste. Since a 
laminating gap does not take place in order to form a through hole 
behind a laminating, the land of the perimeter of beer between layers 
can become unnecessary, and a wiring consistency can be increased by 
this land being lost. 

[0022] It is the manufacture approach of the multilayer ceramic wiring 
board characterized by forming this invention here by formation of the 
through hole which penetrates the layered product obtained after the 
laminating of the green sheet more than two-layer [ that ] in some beer 
[ at least ] which penetrates more than two-layer in manufacture of the 
multilayer ceramic wiring board by the green sheet laminated layers 
method, and restoration of the conductive paste to this through hole. 
[0023] 

[Embodiment of the Invention] The manufacture approach of the multilayer 
ceramic wiring board concerning this invention has the description in 
the formation approach of beer. Therefore, especially other manufacture 
conditions, such as an ingredient of a ceramic substrate, a method of 
producing a green sheet, and a class of conductive paste, are not 
restricted. Moreover, ceramic substrate (ceramic package) There is 
especially no limit also in structure. However, since increase of a 
wiring consistency is possible according to this invention, it is 
advantageous to apply this invention to manufactures of a ceramic 



substrate with a high wiring consistency, such as PGA, BGA, LGA, and MCM. 
[0024] As an ingredient of a ceramic substrate, other than the most 
common alumina, although low-temperature baking ceramic ingredients, 
such as crystallized glass, can be illustrated further, they are not 
alumimium nitride, a mullite, and the thing limited to these. 
[0025] What is necessary is just to produce a green sheet according to a 
conventional method. That is, if required in the powder of a ceramic 
ingredient, it is binder resin together with the powder of sintering 
acid, s (an example, a polyvinyl butyral, acrylic resin, etc.) They are 
other additives by the solvent and the need, s (an example, plasticizer, 
etc. ) It mixes and a slurry is prepared. Next, it is a suitable support 
film by the doctor blade method typically about this slurry, (an example, 
polyester film) If sheet forming is turned up, it dries up and most 
solvents are removed, a ceramic green sheet will be produced on a 
support film. 

[0026] Then, a green sheet is cut in a predetermined dimension and it is 
perforation processing at this cutting, coincidence, or another process, 
(an example, punching) A required through hole is formed in a green 
sheet. At this time, that part at least does not perform perforation of 
a through hole in this phase about the through hole used as the beer 
which penetrates more than two-layer. 

[0027] The through hole formed in each green sheet is filled up with 
suitable conductive paste by screen-stencil, moreover, restoration and 
coincidence of a through hole — or it gets mixed up, and conductive 

paste is screen-stenciled so that a predetermined circuit pattern may be 
formed in the front face of a green sheet. For example, in two or more 
layers near the rear-face side of a multilayer substrate, conductive 
paste is screen-stenciled so that solid wiring which constitutes a 
voltage plane or a ground layer may be formed. 

[0028] The conductive paste to be used is chosen according to the 
ceramic ingredient of a green sheet. For example, in the case of an 
elevated-temperature baking ceramic ingredient, the conductive paste 
with which the conductive paste which uses refractory metals, such as W 
and Mo, as a principal component uses noble metals, such as Cu, and Ag, 
Au, Ag-Pd, as a principal component like a glass ceramic in the case of 
a low-temperature baking ceramic ingredient is usually chosen like an 
alumina. The conductive paste used for printing of the circuit pattern 
on the front face of a green sheet may be the same as the conductive 
paste used for restoration of a through hole, or may differ from each 
other. 

[0029] restoration of conductive paste — a conventional method — 



following — from the top face of the green sheet on a support film 
(namely, — from the field of the side which is not in contact with a 
support film) It carries out. even if the diameter of opening of the 
mask used for screen-stencil has a location gap of a mask as usual, it 
fills up with a through hole completely — as — the diameter of a 
through hole — 100 [ for example, ] mum grade — since enlarging 
usually comes out and there is, if a through hole is filled up with 
conductive paste — top face of a green sheet (field of a support film 
and the opposite side) A land is formed in the perimeter of a through 
hole. 

[0030] In this way, after exfoliating from a support film, the 
laminating of the green sheet which restoration and printing of 
conductive paste ended is carried out by carrying out thermocompression 
bonding of several - the about ten sheets in piles. Since a part of 
through hole [ at least ] used as the beer which penetrates more than 
two-layer by this invention at this time is not formed in front of the 
laminating, the laminating of the layer more than two-layer [ in which 
that through hole is not formed ] is carried out first, and the through 
hole which carries out perforation of the obtained layered product by 
punching etc. , and penetrates more than two-layer is formed, and it is 
filled up with conductive paste by screen-stencil. 
[0031] For example, the beer which penetrates from a top two-layer 
[ other than the beer which penetrates only one layer ] in the 
multilayer ceramic wiring board which consists of a total of five layers, 
When a large number [ the beer which penetrates five layers of all ] 
respectively, the beer which penetrates only one layer is formed in each 
green sheet. After being filled up with conductive paste, the 
perforation of a through hole and the restoration of conductive paste 
equivalent to the beer which carries out the laminating of the part for 
two-layer from a top first, and penetrates two-layer are performed. The 
perforation of a through hole and the restoration of conductive paste 
equivalent to the beer which carries out the laminating of the three 
remaining layers on it, and penetrates five layers to the obtained 
layered product of five layers are performed. Drawing 4 by which the 
land was formed only in the lower limit for every beer when the upper 
and lower sides were made reverse after baking (A) A multilayer ceramic 
wiring board with the beer of the shown structure is obtained. In 
addition, since a land is formed in the top face of a green sheet in 
case a green sheet is filled up with conductive paste, when carrying out 
the laminating of the green sheet, turning a land to a top face, a 
laminating will be carried out by the built-up sequence and the reverse 



order of a substrate after baking. 

[0032] As long as restoration of the conductive paste to the through 
hole which penetrates five layers is difficult, a laminating may be 
carried out to two-layer [ upper ] separately [ lower ] remaining three 
layers as an exception method. In that case, the perforation of a 
through hole and the restoration of conductive paste equivalent to the 
beer which penetrates two-layer and five layers about the upper two- 
layer layered product are performed, and perforation and restoration of 
conductive paste are performed for the through hole equivalent to the 
beer which penetrates five layers about the lower layered product of 
three layers. Then, when the laminating of these two layered products is 
carried out and the obtained layered product of five layers is 
calcinated, it is drawing 4 (B). A multilayer ceramic wiring board with 
the beer of the shown structure is obtained. 

[0033] In addition, it is not necessary to perform perforation of the 
through hole after the laminating mentioned above, and restoration of 

conductive paste, and this approach may be applied to some such beer 
about all the beer that penetrates more than two-layer, for example, 
layer with many beer which penetrates two or more same layers (several 
layers near the rear face near the front face of an example and a 
multilayer-interconnection substrate) ******** — it is possible to 
apply the above-mentioned approach. Applying the approach of this 
invention as a practical question about all the beer that penetrates 
more than two-layer has many impossible things. 

[0034] Although there will be no limit in the number of laminatings 
before through hole formation if restoration of conductive paste is 
possible, it is the general thickness 100. In the case of the green 
sheet about mum, the number of laminatings which can be filled up with 
the conductive paste to a through hole is about a maximum of 5-10 sheets. 
Therefore, about the beer which penetrates many layers from it, as 
illustrated by the upper exception method, it is desirable to divide a 
layered product or more into two, and to apply the approach of this 
invention. 

[0035] According to the approach of this invention, the perforation by 
punching of a green sheet, restoration of conductive paste, and the 
laminating of a green sheet will be performed in 2 steps or more in many 
cases, but the thermocompression bonding for a laminating for example It 
is the process which are 10 seconds - a 1-minute about room and a short 
time in 80 - 120 **, ends, and also performs restoration of perforation 
or conductive paste repeatedly for every green sheet from the first, and 
since it ends very much for a short time, increase of this routing 



counter does not not much increase a manufacturing cost. 
[0036] By carrying out perforation of the through hole to a layered 
product, and being filled up with conductive paste by screen-stencil, 
after carrying out the laminating of two or more green sheets according 
to the approach of this invention, the land of the perimeter of a 
through hole is formed only on the green sheet of the maximum upper 
layer of this layered product, and the land of the perimeter of a 
through hole is lost between the layers of the green sheet under it. 
[0037] If baking processing of the layered product is carried out 
collectively and it is made to sinter a green sheet and conductive paste 
to coincidence after carrying out the laminating of all the layers to 
the last, the multilayer ceramic wiring board in which the beer which 
connects the conductor layers between layers and these layers, such as a 
signal plane, a voltage plane, and a ground layer, was formed will be 
obtained. When this multilayer-interconnection substrate makes reverse 
the time of restoration of the conductive paste to the through hole of 
the above-mentioned layered product, and the upper and lower sides, a 
land is formed only in that lower limit and, as for the beer which 
penetrates two or more layers formed by the approach of this invention 
mentioned above, there is no land between the other layers. Moreover, 
since perforation of this beer to penetrate was carried out collectively, 
it does not have a location gap of beer. Furthermore, since there is 
surely a land in the lower limit of beer, it is a rear-face side, (under 
a substrate) The land of the perimeter of beer required for connection 
with an external terminal or connection with the wiring layer between 
layers is formed. 

[0038] That what is necessary is just to perform baking with a 
conventional method, baking conditions are suitably set up according to 
the class of a ceramic ingredient or conductive paste as this contractor 
has full knowledge. In performing low-temperature baking of 1050 degrees 
C or less in non-oxidizing gas ambient atmospheres, such as inert gas or 
reducibility gas, in order to decompose and vanish completely organic 
components, such as a green sheet and a binder in conductive paste, it 
is a oxidizing gas ambient atmosphere before baking, (an example, 
atmospheric air) It is more desirable than burning temperature to 
perform the cleaning process heated at low temperature in inside. Since 
contraction and the curvature of the longitudinal direction under baking 
are prevented, it can also calcinate by pressurizing a layered product 
in the thickness direction. 
[0039] 

[Example] An LSI chip is carried in a substrate front-face side by flip 



chip bonding, and this example illustrates the case where the multilayer 
ceramic wiring board for ceramic packages made [ a mother board ] to 
make BGA connection is manufactured by the approach concerning this 
invention, in a substrate rear-face side. 

[0040] Thickness 200 which uses an alumina as a principal component 
Green sheet of mum (a polyvinyl butyral is contained as a binder) By the 
doctor blade method, it is usual polyester, (polyethylene terephthalate) 
It produced on the support film. This green sheet was cut in the 
predetermined dimension, and the through hole required for each green 
sheet was formed by perforation processing by punching. 
[0041] however, the time of this perforation processing — front face of 
a substrate (chip loading side) from — the green sheet for two-layer, 
and rear face (connection side to the mother board by BGA) from — about 
the green sheet for three layers, the through hole corresponding to the 
beer which penetrates two-layer [ these ] or three layers was not formed. 
[0042] the through hole formed in each green sheet — top face (field 
which is not in contact with a support film) from — while being filled 
up with W system conductive paste by screen-stencil, the same conductive 
paste as the top face of each green sheet was printed to the 
predetermined circuit pattern. Between the 1st layer and the layer of a 
two-layer eye was [ between the ground layer, and a two-layer eye and 
the layer / 3rd / layer ] a voltage plane, and all of the inner layer 
wiring layer formed in three layers from the rear-face side of a 
substrate were solid wiring layers. 

[0043] Then, about the green sheet for two-layer, and the green sheet 
for a rear-face side to three layers, it is thermocompression bonding 
separately from the front face of a substrate, respectively, (for [ 100 
^^x ] 30 seconds) A laminating is carried out (built-up sequence makes 
reverse the sequence and the upper and lower sides in a substrate). The 
perforation of a predetermined through hole and the restoration of 
conductive paste which penetrate this layered product were performed to 
the obtained layered product of two-layer or three layers like the top. 
[0044] In addition, the diameter of the through hole which carried out 
perforation is 200 about the green sheet for three layers by the side of 
the rear face of a substrate. With mum and the other green sheet, it is 
100. It is mum and the diameter of the hole with which the mask used for 
screen-stencil corresponds was made into twice the diameter of a through 
hole. Therefore, for the diameter of a land, a through hole diameter is 
100. It is 200 when it is mum. mum and a through hole diameter are 200. 
It is 400 when it is mum. It was mum. 

[0045] Then, it is predetermined sequence about the middle green sheet 



which turns the two-layer layered product by the side of a substrate 
front face down, and has not carried out a laminating yet on it. 
(contrary to the built-up sequence of a substrate) It piled up, finally, 
after exfoliating the support film, thermocompression bonding of the 
layered product of three layers by the side of a substrate rear face was 
carried out on the same conditions as a top in piles, and the 
predetermined layered product was formed. 

[0046] this layered product — the inside of a hydrogen-nitrogen mixed- 
gas ambient atmosphere — 1550 degrees C — 2-5 hour degree C — it 
calcinated and the multilayer ceramic wiring board which has a conductor 
layer and beer, such as a signal plane, a voltage plane, and a ground 
layer, in a inner layer was obtained. This substrate is a top when it is 
made up and down reversed, (front-face side) Flip chip LSI loading side 
Below (rear-face side) It becomes a BGA connection side. 
[0047] Drawing 5 (A) And (B) The flip chip loading section of the 
ceramic package package-ized as mentioned above using this multilayer 
ceramic wiring board (namely, front face of a substrate) It is the 
explanatory view showing near typically. Drawing 5 (A) They are [ Al 
and ] a top view between the layers of A2, and drawing 5 (B) the 2nd 
layer the 1st layer from the front-face side of a multilayer substrate. 
It is drawing of longitudinal section of a substrate, and the semantics 
of a drawing number is the same as drawing 2 . 

[0048] Each diameter of three beer 4A-4C shown in drawing 5 is 100 like 
drawing 2 . It is mum and the diameter of Beer 5A-5C is 200. It is mum. 

Since it is located between layers (the 1st layer and the 2nd layer), 
land 5B is drawing 5 (A). Although the continuous line shows, since 
there are no lands 5A and 5C between this layer and it is located 
between layers (the 2nd layer and the 3rd layer), it is drawing 5 (A). 
The broken line shows. 

[0049] The 1st layer, as explained above, after Al, and beer 5A which 
penetrates the 2nd layer of two-layer [ of A2 ] and 5C carry out the 
laminating of the green sheets Al and A2 of the 1st layer and the 2nd 
layer, they carry out perforation of the through hole to a layered 
product, and form it by being filled up with conductive paste. Therefore, 
these beer is the lower limit section, (namely, between layers (the 2nd 
layer and the 3rd layer)) Land 5A and 5B are formed and the land does 
not exist in the perimeter of beer 5A and 5C between layers (the 1st 
layer and the 2nd layer). 

[0050] Consequently, the 200 [ same ] as drawing 2 In spite of being the 
beer pitch and land diameter of mum, contact of lands does not take 
place but wiring becomes possible, (in drawing 2 , wiring is impossible 



by contact of lands) . namely, the pitch of beer — 200 up to mum — 
small — it can carry out — still — a conductor — in between, at 
least 50-micrometer path clearance is securable. 
[0051] Drawing 6 (A) And (B) It is the explanatory view showing 
typically the rear-face side (an external terminal (BGA) connection near 
[ i.e., ]) of the above-mentioned ceramic package. Drawing 6 (A) About 
drawing of longitudinal section, it is drawing 6 (B). They are Bl and 
2nd layer B-2 (or 2nd layer B-2 and the 3rd layer B3) the 1st layer from 
the rear-face side of a multilayer substrate. The top view between 
layers is shown. The semantics of a drawing number is the same as 
drawing 3 . 

[0052] Each diameter of two beer 4A shown in drawing 6 and 4B is 200 
like drawing 3 . It is mum and the pitch of beer is 1mm. As explained 
above, after beer 4A which penetrates these three layers, and 4B carry 
out the laminating of the green sheets B1-B3 of three sheets of layer 
[ 1st ] - the 3rd layer, they carry out perforation of the through hole 
to a layered product, and form it by being filled up with conductive 
paste. Therefore, the land between layers of between the 1st layer which 
land 6A and 6B existed and the land around beer had in drawing 3 only on 
the rear face, and the 2nd layer, and the 3rd the 2nd layer and between 
(5A, 5B) does not exist. For land 6A on a rear face, and 6B, in order to 
ensure connection with the solder ball 7 prepared in the rear face, a 
diameter is 600 like drawing 3 . It is large with mum. This land is the 
diameter 400 formed by restoration of the conductive paste by screen- 
stencil. To the perimeter of the land of mum, it is a diameter 600 at 
the time of screen-stencil of a circuit pattern. Conductive paste is 
printed and it enlarges so that it may be set to mum. 
[0053] solid wiring layer formed between layers (a ground layer 8 and 
voltage plane 9) Conductor which adjoins like drawing 3 (in this case, 
beer) between — width of face 100 path clearance lOA of mum and lOB are 
made — as — circular — ****** — him — ******. However, since there 
is no land in the perimeter of beer between layers, the diameter of **** 
omission is 400. It is as small as mum and the width of face of the 
solid wiring layer between beer is 600 also in the narrowest part, mum 
Be. Namely, the conventional example which has a land in the perimeter 
of beer between the layers shown in drawing 3 (the narrowest part of a 
solid wiring layer is width-of-face 400 mum) It compares and the width 
of face of this narrow part spreads 1. 5 times. Therefore, there can be 
few limits of a current path of flowing this narrow part, the inductance 
of a voltage plane and a ground layer can be reduced, and the power- 
source noise leading to IC malfunction can be reduced. 



[0054] 

[Effect of the Invention] As explained above, after carrying out the 
laminating of the green sheet of two or more sheets in the manufacture 
approach of the multilayer ceramic wiring board concerning this 
invention, it is only modification of the routing of forming beer 
collectively, and the land between the layers of the beer which 
penetrates two or more layers is removed, and a land is formed only in 
the end of required beer. 

[0055] Wiring of the conventionally impossible high density of the 
result, for example, the narrow wiring pitch corresponding to flip chip 
bonding, is attained. Moreover, in solid wiring layers, such as a 
voltage plane and a ground layer, a diameter without [ of the perimeter 
of beer required in order to prevent contact to a conductor ] **** can 
be made small. Therefore, the power-source noise from which the width of 
face of the part into which the solid wiring layer between beer narrowed 
causes IC malfunction since the inductance of breadth and this wiring 
layer decreases decreases, and the dependability of a ceramic package 
improves. 

[0056] Since the manufacture approach of the multilayer ceramic wiring 
board which moreover starts this invention can be enforced only by 
changing so that the technique and manufacturing installation of a green 
sheet laminated layers method which have already matured are used as it 
is, and a laminating may be divided into two or more phases and may only 
be carried out, it does not have increase of a remarkable manufacturing 
cost compared with a conventional method, and is excellent also in 
economical efficiency. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing typically wiring of the multilayer 
ceramic wiring board manufactured by the conventional green sheet 
laminated layers method (conventional method). 

[Drawing 2] LSI is drawing in which it is typically shown near the flip 
chip loading section by the side of the front face of the multilayer 
ceramic wiring board manufactured by the conventional method by which 
flip chip loading was carried out, 

[Drawing 3] It is drawing in which it is typically shown near the 
external terminal by the side of the substrate rear face of the BGA 
package produced from the multilayer ceramic wiring board manufactured 

by the conventional method. 

[Drawing 4] It is the explanatory view showing the beer of a multilayer 
ceramic wiring board and the structure of a land which were manufactured 
by the approach concerning this invention. 

[Drawing 5] LSI is drawing by which flip chip loading was carried out 
and in which it is typically shown near the flip chip loading section by 
the side of the front face of the multilayer ceramic wiring board 
manufactured by the approach of starting this invention in an example. 
[Drawing 6] It is drawing in which it is typically shown near the 
external terminal by the side of the substrate rear face of the BGA 
package produced from the multilayer ceramic wiring board manufactured 
by the approach of starting this invention in an example. 
[Description of Notations] 
2: LSI chip 3 7: Solder ball 
4A-4C: Beer 5A-5C: Land 
6A, 6B: Land 8 Nine: Solid wiring layer 
lOA, lOB: Path clearance 
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^'■'U-y~/-bt:-:3V^T{i:, iix^>i0 2]lt/:;{i3)iSr 
Sa-t^ brtcMJS-ri>X;k-;l^-;l^^ffM L^*^-? 

[0042] =s-i?-y-y>— bt^ffMLfc;?.;!^-;}^-;]^ 
\z^ ±B (SJt7-^;bAt;tgfCv^^c-v^M) *^^,W^# 

i/'J bcO±Ht|5l t»#:^-X b SrFJf^cOlKI 

^ N° ^' - >- Epffl t fz . S^omHW:*^ ^> 3 M t;?FM § tL 
l-F^iiffillilJi:, iMBt 2JiaoJlPa1;^)iffi±ffiJl. 2M 
a i: 3 Jl B OilPEa>0^«i!SiiT* o T . V ^-fix t -^^IfiM 

[0043] -^iOf^. WKcr,^mti^^2m^<ni^^)~y 
b ^ . KBfl!);6^^> Sif^J^cO^-'J-y-i^- bto>,-)T 
{4. -€-tLmSiJ«tiaffi« (100 rxSOS'ta) t^iOW 

m\^mm)m%wmz^nh\m'hi.T^mz'th) 

. #^.ixfc2Jl^/^{i:3giDMJl#:t, ifOM*^ 
KM-r-i.FirSiOX/L— 4^-;lxcr)?L*)tti;^f^'^-x bco 

[ 0 0 4 4 ] ^fc, ?L^ftL;tx;l'-*-;l^cOittfl{i:, 

*iKoaB(IiJ(7) 3 m%<^i^' ij — b V {4200 
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{i, X/k- ;tt-;l.-|gfl*il00 /imtOB#(4200 //m, 
— 4^-;^ttS;^)i'200 //mOB#{±400 jumT$)':>t:. 
[0045] ^cof*. a«^BfIli7)2Jgc7)aJifz|s^Tt 

ii^(f>mhx. ±tmm<7)^i>¥X'mmm^itx. pm<7)m 

[0046] i(7)««#:^7R3g-HfSiM^7;?'X#HM"^ 

ri55o°c(cT 2-5 BtraTcMfia Lx . {HM^zimm . m 
mmm) t^y u v -y t l s i j^tgH . t (mm 

[0 04 71115(A) i3j;V(B) {4. ^CO^S-fe^ S -y 

^7 lai^aM ^ ffl V ^ T ±iEO J; -5 1:^ N° •/ - f k L -fe ^ 
5 ,y ^ y ^" ^_ 7 U 'y T ^ 'y 7°JSKg|5 (BP ^ . 

<r>mm) mm^m^mz^-tmMmxh^. m5w 
co^mm. 05(B) itmuc'MmmmxhK). mm^^ 

[0 048] ISl2i:|5|at, 05 tC^L/t 3fflOb'r4A 

— 4C<7)i:f5<4V^-r#ltlOO ximT-t?>D, fTSA— 5C<7)ll 

tc-diM-r^fca^. 115 (A) izmmx^bx^^htiK yy 

[004 9] |gl]lAli;5g2)iA2c0 2)l^aa-t-i>t"r 
5A, 5C{4. ±i;i^0J!LfcJ;at:. miiii:lg2MiD^^y 

-y^y-hAi, A2&«JiL^ftt. mmmzxju~Ti-^~ 

(a0-^5. ii2iitig3JioJirBi) i^imc^yKSA, sb*^- 
mm^ti. f^imtm2m^m^xii\^r5A, 5ccomm 

[00 50] ^i^OfeS, 02 fc|5lt200 //mtOtr ■ f 

-y j; V 7 y K lesT* -§> (c yC'^jO^*) -r 7 y K i5i 
>'Kis]±ogi!t![:j;'9iaia*^'^tg) . m-h. frc^b^ 

[ 0 0 5 1 ] 06 (A) i>itX(B) {4. ±iB-fe9 S >y ^'^n" 

-y^-i^-oKHfiiK ap*>. iS'f-gPffi^ (BGA) mm^cD 
o&mim:mz9fk-tmmmxh:h. m6(^) ammmm 
^ , H 6 (B) it^mmMiommm^-^i^m 1 jibi i; m 2 a 
B2 (i/t{4m2JiB2tm3JiB3) tcommzi5i,fi>^m 

[00 5 2] (213 1216 tC^Ls^c 2 Mcoer 4 



A, iBcr,mm±\'^-fixi^200 MmX'$,'0. b'T(7)b° >y-?^ 

(4 1 mmf tb § , <rc7)3M^tta-rSb"r4A, 4B{4. 

IliBJL/tJ; mi*— m3M<^3lici^)^-iJ-y>— 
hBl-B3^WJl tJtf^t, WmtX;P-;^-;P^fL& 

Xh^s>. ^(rifz^. \LroMmo->'yyY\i. «S±>^i(t 
(:17>■^•6A, 6B?t)v#::ftL, m3t,Zii^-ofzmimtm2 

m<7)mii xx/m2mtwi3 c^)mc^:>mm^ y v (sa, sb) j4 

^^^ffl;}^'-;P7^:co«M&ffi^tc^-S^c46, 03^:151 
m. m.^^:b^m Mmt±^<^j:-oX\'^h, Zc^^yy: 
{4. y -yepSiJtc J: •^^fr'^-x bc7)?t«TffMS 
il3t[ttg400 umcoyy\icomwi,z. WM^-^i^—ycox 
9 y -yEpg'jBttittgeoo mic^Sr-i. J; o tc^f^'^-x 

[0053] mmmmx^fz^^wm ^mms hm, 
igji9) {4. m3)^nm,z. mm-hm-^ (ico^^fc 

x%hi.o \,zv\mz < 0 m^nx . la^ l . «ra-c 
{4b'ToJ5roc5>'K;i)i^v^}ti»^. <K>ik^m±m ju 

mfc/hS<. b-rrao^^'ffilSil£7)^S{4. »fc$^V^gP33^ 
Ti>600 xfrn^jl, , , 03 t^L/tJirEg<50b'rjS)SI 
5 y K I. ^*^J ^ WMmcoM ■»SE3>{41i4 

I ctmi^iommt^^mMy-^ xii&»t^zt:^^x 

[0054] 

[^mmm] ni^^ztmtfzXd^z, ^^m^zm^ 

M-b^S ■y^@dma^oMii^'ffi(:l*5V^T{4. 

i/'j h Lt^mz\LTi—iSLxmm-ti> 

tv^o imTMco^f3fx\ mmcom^MMT^ b-r 

oMf^o^'yy Yim^^ft. '7yY\t'Smti:'dr<r>^ 

[0055] -f-iOiSa, Mi.{4\ 'J -yTf- -yy^WiZ 
MJE LfcJ^V ^idUb -y ^ h V ^-5 . la^*(4^^tgT* o 

iejg=5rb'r iSHo < D £7)ittfl ^/Jn§ < -r -1. r i; 

b'rrBl<7;)'<.^ieMg*%3^S 

x\ icmt}i¥<Dj^mb^^hmMy^x-^iSML. 

[00 56] -e^OJi. ifW^iiZi^^^M'^y 5 -y ^'15^ 
VJ,±.cr>^{z^{^xm-m-h j; 3 t^Si-.!. J^iftT'lIM 

^r<. m^mzi:,m.tix^^h. 
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nfc ^ Ji -b 9 s >y ^ iitmm^^ ^> {^m t b g ^° v ^- 
[«=^c^liiB^] 

2 : LS I i-yy- 3.7: ^myf^—Jl- 

4 A— 4 C : h'T 5 A— 5 C : 5 y F 

6A, GBi^yF 8. 9:^i^mM.m 

lOA, lOB : l^UTyyX 
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